(19) 



(12) 



Europaisches 
Pit en ti mi 



Patent Office 



(11) 



iniiiiiiniiH 

EP 1 946 937 A1 



EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 


(51) IntCL: 




23.07.2008 Bulletin 2008/30 


B41M 5/0OP""- 01 * B41J 1 1/42< 2O0601 > 






BMJII/OO* 200601 * 


(21) 


Application number: 08007574.0 




(22) 


Date of filing: 13.11.2000 




(84) 


Desianated Contractino States* 


• Sibatani, Mas ay a 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Suwa-shi 




MC NL PTSETR 


Nagano-ken 392-8502 (JP) 






• Hanmura, Masahiro 


(30) 


Priority: 12.11.1999 J P 32335699 


Suwa-shi 




12 09 2000 JP 2000276063 


Naaano-ken 392-8502 (JP) 




02.1 1 .2000 JP 2000336688 


• Kanada, Hidemasa 




10.11.2000 JP 2000344380 


Suwa-shi 






Naaano-ken 392-8502 (JP) 


(62) 


Document number(s) of the earlier application (s) in 






accoraance witn Art. /o cru 


neprese mauve. urunecKer, rvmKeiaey, 




00124756.8/1 099 563 


Stockmair & Schwanhausser 






Anwaltssozietat 


(71) 


Applicant: Seiko Epson Corporation 


Leopoldstrasse 4 




Shlnjuku-ku 


80802 Munchen (DE) 




Tokyo 163-0811 (JP) 








Remarks: 


(72) 


Inventors: 


This application was filed on 1 8-04-2008 as a 


• 


Onishi, Hiroyuki 


divisional application to the application mentioned 




Suwa-shi 


under INIDcode 62. 




Nagano-ken 392-8502 (JP) 




(54) 


Composite recording medium and manufacturing method therefor 


(57) 


An object of the present invention is to provide 


the present invention has two or more types of parts ex- 



a recording medium having functions for trial printing. To 
realize that object, the composite recording medium of 



hibiting different surface properties integrated in one 
sheet of recording paper. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to a composite 
recording medium wherein two or more types of parts 
having different surface properties are integrated, a man- 
ufacturing method therefor, and a set of two or more types to 
of recording mediums having different surface proper- 
ties. 

[0002] More particularly, the present invention relates 
to a composite recording medium wherein two or more 
parts having different surface properties are integrated, is 
capable of most effectively obtaining ink images having 
desired image quality, and exhibiting outstanding pro- 
ductivity in terms of obtaining images with a plurality of 
image qualities atone time, a manufacturing method and 
recording method therefor, recordings wherein ink imag- 20 
es are recorded using the same, a recording medium set 
containing the same, and a recording medium set com- 
prising two or more types of recording mediums having 
different surface properties. 

[0003] The present invention also relates to a dot re- 25 
cording apparatus suitable forthose composite recording 
mediums. 

2. Description of the Related Art 

30 

[0004] Demand has arisen in recent years for record- 
ing mediums forforming and recording images (including 
text characters) wherewith vivid color images can be ob- 
tained which exhibit higher resolution as in photographs. 
There is also a demand for the ability to obtain images 35 
of image quality that matches personal preference. This 
has led to the development of recording mediums that 
satisfy the demands noted above by suitably adjusting 
the surface properties (surface quality or surface type) 
of the recording medium, making it possible to obtain *o 
vivid color images at high resolution by providing a glossy 
layer on the surface of the recording medium, or facili- 
tating ease of viewing by holding down the light reflect- 
ance at the surface to a low level, etc. 
[0005] Ordinarily, however, in a recording medium, the 45 
surface for forming images is of even quality, and it is 
necessary to do re-recording in cases where the image 
quality of the recorded image obtained does not match 
the preference of the image producer, or in cases where 
it is desired to use another recording medium and com- 50 
pare the quality of the recorded images. There has been 
a problem, however, in that the use of such recording 
mediums has proven ineffective in obtaining recorded 
images exhibiting the desired image quality, it being nec- 
essary, for example, to make repeated trial printings until 55 
the quality of the recorded image obtained corresponds 
to personal preference. 

[0006] Accordingly, an object of the present invention 



is to provide a recording medium wherewith the problems 
noted above can be resolved and recorded images hav- 
ing the desired image quality can be obtained most ef- 
fectively. Another object of the present invention is to 
provide a recording medium exhibiting outstanding pro- 
ductivity in that an image having a plurality of image qual- 
ities can be obtained in one operation. Yet another object 
of the present invention is to provide a recording medium 
for use in making trial printings. Yet another object of the 
present invention is to provide a set of recording mediums 
wherewith trial printings can be made. Yet another object 
of the present invention is to provide a recording medium 
wherewith it is possible to make trial printings with one 
sheet of recording paper. Yet another object of the 
present invention is to provide a dot recording apparatus 
and dot recording method suitable for the print process- 
ing of these recording mediums, and a computer reada- 
ble recording medium whereon is recorded a program 
for executing that dot recording method in a print process- 
ing apparatus. 

SUMMARY OF THE INVENTION 

[0007] As a result of assiduous research, the inventors 
found that the objects noted above can be achieved with 
a recording medium wherein a plurality of parts having 
different properties are integrated. 
[0008] The present invention, which is based on those 
research findings, provides a composite recording me- 
dium that is characterized by having two or more types 
of parts exhibiting different surface properties integrated 
therein. 

[0009] In this specification, by "different surface prop- 
erties" is meant that the surface properties differ in out- 
ward appearance. Even if the surface (uppermost face) 
is uniformly smooth, the surface properties are consid- 
ered to be different if the re is the appearance of difference 
due to the effects of an internal layer therein. More spe- 
cifically, in the case of a recording medium wherein a 
resin coating layer is formed having two or more types 
of face properties on a substrate, and an ink accepting 
layer is formed as a surface layer (uppermost layer) on 
that resin coating layer, the surface properties are con- 
sidered to differ if the parts noted appearto differ, in terms 
of external appearance, due to the face properties of that 
resin coating layer, even though the surface be uniformly 
smooth. 

[0010] With the dot recording method of the present 
invention, dot recording is performed on a composite re- 
cording medium by pre -recording, for each of two or more 
types of parts configuring the composite recording me- 
dium wherein two or more types of parts having different 
surface properties are integrated, a color compensation 
table for converting prescribed image data to image data 
suitable for dot recording processing wherein color sep- 
aration is performed for each element color, parameters 
for defining the operation of head drive means for per- 
forming drive control for a dot recording head provided 
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with dot recording element for recording dots on the com- 
posite recording medium, parameters for defining the op- 
eration of primary scanning drive means for performing 
primary scanning, relatively driving the dot recording 
head and the composite recording medium, and param- s 
eters for defining the operation of secondary scanning 
drive means for performing secondary scanning, rela- 
tively driving the dot recording head and the composite 
recording medium each time the primary scanning ends; 
converting, for each of the two or more types of parts, w 
the image data, referencing the corresponding col or com- 
pensation table; and controlling the operation of the pri- 
mary scanning drive means, the head drive means, and 
the secondary scanning drive means, referencing the pa- 
rameters. 15 
[001 1 ] Using this method, suitable colorcompensation 
processing and dot recording processing can be effected 
for each of the two or more kinds of parts configuring the 
composite recording medium. Therefore, dot recording 
processing of high image quality can be realized without 20 
a dramatic decline in the overall composite recording me- 
dium dot recording processing speed. 
[001 2] In this specification, by "dot recording element 11 
is meant a component for recording dots, such as an ink 
nozzle in an ink jet printer. Accordingly, besides the piezo 25 
jet scheme wherein the capacity of a pressurized cham- 
ber is changed by the volumetric change in a piezoelectric 
element and ink droplets are blown out, this may also be 
a bubble jet scheme wherein droplets of ink loaded inside 
a pressurized chamber are blown out when vapor is sud- 30 
denly generated by the application of heat. 
[0013] The present invention further provides a com- 
puter readable recording medium on which procedures 
for effecting the dot recording method noted above are 
written by a program. By such a computer readable re- 35 
cording medium is meant something whereon a program 
or the like is recorded by some physical means or other, 
capable of implementing the desired functions in a print 
processing apparatus. Accordingly, it may be anything 
that downloads to the print processing apparatus by *o 
some means or other and effects the desired functions. 
[0014] Examples include not only transportable re- 
cording media such as an optical disk (CD-ROM, DVD- 
ROM, DVD-RAM, DVD-R, PD disk, MD disk, and MO 
disk, etc.), but also flexible disks (FD) or internal memory 45 
devices such as a RAM or ROM inside a computer, or 
an external memory device such as a hard disk. Also 
included are paper whereon bar code is recorded, and 
cards in which holes are punched according to a code 
system. 50 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

55 

Fig. 1 is a section of a first embodiment aspect of 
the composite recording medium of the present in- 
vention; 



Fig. 2 is a section of a second embodiment aspect 
of the composite recording medium of the present 
invention; 

Fig. 3 is a plan of a third embodiment aspect of the 
composite recording medium of the present inven- 
tion; 

Fig. 4 is a section at the A-A line in the composite 
recording medium diagrammed in Fig. 3; 
Fig. 5 is a bottom view of the composite recording 
medium diagrammed in Fig. 3; 
Fig. 6 is a plan of a fourth embodiment aspect of the 
composite recording medium of the present inven- 
tion; 

Fig. 7 is a section at the B-B line in the composite 
recording medium diagrammed in Fig. 6; 
Fig. 8 is an oblique view of a plurality of rollers used 
in one embodiment aspect of the composite record- 
ing medium manufacturing method of the present 
invention; 

Fig. 9 is a simplified diagram representing a condition 

wherein a plurality of recording medium parts have 

been formed, using the rollers diagrammed in Fig. 

8, on raw material used in manufacturing; 

Fig. 10 is a plan of a recording wherein a plurality of 

the same image has been recorded on the composite 

recording medium diagrammed in Fig. 6; 

Fig. 1 1 is a simplified diagram of one embodiment 

aspect of the recording medium set of the present 

invention; 

Fig. 12 is a section of a fifth embodiment aspect of 
the composite recording medium of the present in- 
vention; 

Fig. 1 3 is a plan of the composite recording medium 
diagrammed in Fig. 12 as seen from the side of the 
peel-away base material; 

Fig. 1 4 is a plan of a photographic seal form of com- 
posite recording medium (part of which is peeled 
away) wherein the fifth embodiment aspect in the 
present invention has been applied; 
Fig. 15 is a plan of a composite recording medium 
that comprises image printing area and text printing 
area; 

Fig. 16 is a functional block diagram of a print 
processing apparatus of the present invention; 
Fig. 1 7 is a simplified conf iguration diagram of a print- 
er engine unit in a color printer; 
Fig. 18 is an explanatory diagram representing the 
structure of a print head; 

Fig. 19 is an explanatory diagram representing the 

structure of a print head; 

Fig. 20 is a section of an ink ejecting head; 

Fig. 21 is a section of an ink ejecting head; 

Fig. 22 is an explanatory diagram representing a 

nozzle array in an ink ejecting head; 

Fig. 23 is an explanatory diagram of a dot formation 

pattern formed by one nozzle array; 

Fig. 24 is a functional block diagram relating to drive 

control responsive to the recording mode; 
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Fig. 25 is an explanatory diagram of a recording 
mode table; 

Fig. 26 is an explanatory diagram for recording mode 
parameters; and 

Fig. 27 is an explanatory diagram for recording mode 
parameters. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0016] The composite recording medium of the 
present invention is described below in detail, based on 
preferred embodiment aspects thereof, while making ref- 
erence to the drawings. 

[0017] First, a detailed description is given of a first 
embodiment aspect of the composite recording medium 
of the present invention. Fig. 1 is a section of the first 
embodiment aspect of the composite recording medium 
of the present invention. 

[0018] The composite recording medium 100 in the 
first embodiment aspect is configured of a substrate 101, 
a transparent ink accepting layer 103 deployed on the 
substrate 101 over an intervening resin coating layer 1 02, 
and a resin coating layer 104 deployed on the back sur- 
face (the face on the opposite side from the ink accepting 
layer 1 03) of the substrate 1 01 . 

[0019] In the composite recording medium 1 00 in this 
embodiment aspect, the resin coating layer 102 on the 
substrate 101 comprises two or more types of parts hav- 
ing differing face properties. By such a configuration as 
this, the composite recording medium 1 00 of this embod- 
iment aspect has two or more parts having different sur- 
face properties integrated therein. Moreover, the face 
properties of the resin coating layer 102 do not appear 
in Fig. 1 , but when represented by a plan (i.e. the plan 
of the composite recording medium 100 from which the 
ink accepting layer 1 03 has been omitted), those face 
properties do appear. 

[0020] For the two or more parts having the different 
surface properties, use may be made of two or more parts 
having different glossiness, or two or more parts having 
different smoothness, or two or more parts differing in 
both glossiness and smoothness. More specifically, the 
two or more types of parts may be two or more types of 
parts selected from a group made up of glossy tone parts, 
semi-glossy tone parts, matte tone parts, and silk-weave 
tone parts. Among these parts, moreover, one or more 
can have a plurality of recording areas divided according 
to the strength or weakness of the light reflectance there- 
of. 

[0021 ] For the substrate 101 used in this embodiment 
aspect, there is no particular limitation, and commonly 
used paper can be employed, but it is preferable that this 
be smooth, high-density stencil paper such as is used as 
the substrate (supporting body) for photographs. 
[0022] Forthe material forming the resin coating layers 
1 02 and 104 used in this embodiment aspect, pofyolefin 
resins used for thermally melting extrusion coatings are 



preferable, with polyethylene resins being particularly 
preferable. 

[0023] It is also possible to use a sheet forthe substrate 

101 wherein the resin coating layers 102 and 104 have 
5 been provided beforehand on both sides respectively. 

For this sheet, for example, the resin coating paper, etc., 
described in Japanese Patent Application Laid-Open No. 
H1 1-188966/1999, can be used. In this embodiment as- 
pect, the method forforming the resin coating layers 1 02 

10 and 1 04 on both sides of the substrate 101 may be, be- 
sides the thermally melting extrusion coating method al- 
luded to above, a method whereby a latex capable of 
forming a film is coated. It is possible, for example, to 
coat the substrate 1 01 with a latex having a low minimum 

15 film-fomriing temperature (MFT) and then heating to a 
temperature that is equal to or higher than that minimum 
film-forming temperature (cf. Japanese Patent Applica- 
tion Laid-Open No. H1 1-188966/1999). 
[0024] The ink accepting layer 1 03 used in this em- 

20 bodiment aspect is a layer for reproducing color images 
and photographic images and the like at high quality. Any 
of the materials known in the prior art can be used as the 
material for forming this ink accepting layer 103. More 
specifically, it is preferable that the ink accepting layer 

25 contain an ink absorbing pigment, an ink fixing agent, 
and a binder, but also containing, as necessary, various 
types of additives such as dye fixing agents (water re- 
sistance enhancing agents), fluorescent brightening 
agents, surfactants, antifoaming agents, pH adjusting 

30 agents, anti-molding agents, UV absorbers, and antiox- 
idants. 

[0025] The ink accepting layer 1 03 is formed by dis- 
solving or dispersing the binder noted above in a suitable 
solvent, adding thereto the ink fixing agent, adding the 
35 various additives noted above as necessary, then coating 
the resulting coating liquid onto the resin coating layer 

102 by a known coating method such as roller coating, 
spray coating, rod bar coating, or air knife coating, and 
causing that to dry. 

[0026] The composite recording medium 1 00 in the 
first embodiment aspect can be fabricated, for example, 
by forming the resin coating layers 102 and 104 on the 
substrate 1 01 and on the back side thereof, then impart- 
ing two or more types of face properties to the resin coat- 

45 ing layer 102 by rolling, next forming the ink accepting 
layer 1 03 on the resin coating layer 1 02 after the face 
properties have been imparted thereto, and thus impart- 
ing two or more types of surface properties. 
[0027] The roller used here may be a rotogravure roll- 

50 er, for example, which can be used to emboss the resin 
coating layer 1 02 and thereby to impart two or more types 
of face properties thereto. 

[0028] Next, a second embodiment aspect of the com- 
posite recording medium of the present invention is de- 
55 scribed in detail. Fig. 2 is a section of the second embod- 
iment aspect of the composite recording medium of the 
present invention. 

[0029] The composite recording medium 200 in the 
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second embodiment aspect is configured from a sub- 
strate 201 , an ink accepting layer 202 deployed on that 
substrate 201, and a glossy layer 203 deployed on that 
ink accepting layer 202. 

[0030] In the composite recording medium 200 in this 
embodiment aspect, the glossy layer 203 comprises two 
or more types of parts having differing surface properties. 
By such a configuration as this, the composite recording 
medium 200 in this embodiment aspect has two or more 
parts exhibiting different surface properties integrated 
therein. 

[0031] In the second embodiment aspect, the form of 
the two or more parts having differing surface properties 
is the same as in the first embodiment aspect described 
earlier. 

[0032] It is preferable that the glossy layer 203 used 
in this embodiment aspect be configured from a white 
pigment and a binder. This white pigment may be, for 
example, an inorganic pigment such as light calcium car- 
bonate, heavy calcium carbonate, magnesium carbon- 
ate, kaolin, talc, calcium sulfate, barium sulfate, titanium 
dioxide, zinc oxide, zinc sulfide, zinc carbonate, satin 
white, aluminum silicate, diatomaceous earth, calcium 
silicate, magnesium silicate, synthetic amorphous silica, 
colloidal silica, alumina, colloidal alumina, false boeh- 
mite, aluminum hydroxide, lithopone, zeolite, hydrated 
halloysite, and magnesium hydroxide, or an organic pig- 
ment such as a styrene plastic pigment, acrylic styrene 
pigment, polyethylene, micro-capsule, ureic resin, or 
melamine resin. Of these, synthetic amorphous silica and 
the like are to be preferred. 

[0033] The binder may be, for example, an oxidized 
starch, etherized starch, phosphate esterized starch or 
other starch derivative, carboxy methyl cellulose, hydrox- 
yethyl cellulose, or other cellulose derivative, casein, gel- 
atin, soy protein, polyvinyl alcohol, or derivative thereof, 
polyvinyl alcohol or silanol denatured product, carboxy- 
lated product, cationated product, or other of various de- 
rivatives thereof, polyvinyl pyrrolidone, anhydrous maleic 
acid resin, styrene butadiene copolymer, methyl meth- 
acrylate butadiene copolymer, or other conjugated diene 
copolymer latex, polymer or copolymer of acrylic acid 
ester and methacrylic acid ester or other acrylic polymer 
latex, ethylene vinyl acetate copolymer or other vinyl pol- 
ymer latex, or functional group denatured polymer latex 
resulting from treating these various kinds of polymers 
with a monomer containing a carboxy group or other func- 
tional group, melamine resin, ureic resin, or other ther- 
mally hardening synthetic resin or other aqueous adhe- 
sive, polymethyl methacrylate or other acrylic acid ester, 
methacrylic acid ester polymer or copolymer resin, poly- 
urethane resin, unsaturated polyester resin, vinyl chlo- 
ride-vinyl acetate copolymer, polyvinyl butylate, alkyd 
resin, or other synthetic resin type adhesive, or the like. 
[0034] The glossy Iayer203 noted earlier can also con- 
tain various additives for the purpose of improving the 
properties of the composite recording medium 300. Spe- 
cific preferred examples of such additives include anti- 



oxidants, U V absorbents, fluorescent brightening agents, 
water resistance enhancing agents, anti-fading agents, 
and anti-static agents, etc. 

[0035] The glossy layer 203 can be formed by coating 
5 a coating liquid prepared by dissolving or dispersing the 
components forming that glossy layer 203 in water or a 
suitable solvent onto the ink accepting layer 3 using any 
of various types of apparatuses including, for example, 
a blade coater, roll coater, bar coater, rod blade coater, 
w curtain coater, short dwell coater, or size press, etc. Fur- 
ther, in order to enhance smoothness, calender process- 
ing may be performed using a machine calender, TG 
calender, super calender, or soft calender, etc. 
[0036] The coating weight of the coating liquid noted 
75 above should here be 5 to 40 g/m 2 , and preferably 1 0 to 
30 g/m 2 . 

[0037] The glossy layer 203 is not particularly limited 
in terms of its glossiness or thickness, etc., so long as 
the two or more types of parts having different surface 

20 properties are integrated therein. 

[0038] Stencil paper is used for the substrate 201 used 
in this embodiment aspect. It is to be preferred that this 
stencil paper be made from a pulp raw material consisting 
mainly of natural cellulose fiber, for example. The pulp 

25 raw material may be NBKP, LBKP, NBSP, LBSP, GP, 
TMP, oroldpaperorthe like. It is possible to use mixtures 
of these materials mixed in proportions suitable for mul- 
tiple purposes. 

[0039] The thickness of the substrate 201 may be suit- 

30 ably determined, but should in general be 50 to 500 ^m 
and preferably 1 00 to 300 or so. 
[0040] The composition of the ink accepting layer 202 
used in this embodiment aspect is the same as the com- 
position of the ink accepting layer 103 used in the first 

35 embodiment aspect. 

[0041] The composite recording medium 200 of the 
second embodiment aspect can be fabricated, for exam- 
ple, by forming the ink accepting layer on the substrate, 
then forming the glossy layer on that ink accepting layer, 

^0 and next imparting two or more types of surface proper- 
ties to the glossy layer using a film. 
[0042] The film used here may be a polyethylene 
terephthalate (PET) film or the like, for example. On this 
film is provided a transfer form for the desired surface 

45 quality (surface property) to be imparted to the glossy 
layer 203. By using that to emboss the glossy layer 203, 
two or more types of surface properties can be imparted. 
When doing this, the film provided with the transfer form 
is superimposed on the glossy layer 203, embosses it, 

so and is then peeled away from that glossy layer 203. 
[0043] Next, a detailed description is given of a third 
embodiment aspect of the composite recording medium 
of the present invention. Fig. 3 is a plan of the third em- 
bodiment aspect of the composite recording medium of 

55 the present invention. Fig. 4 is a section at the A-A line 
in Fig. 3. 

[0044] The composite recording medium 300 in this 
embodiment aspect is configured with recording medium 
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pieces (hereinafter called simply medium pieces) having 
a glossy tone part 31 0, semi-glossy tone part 31 1 , matte 
tone part312, and silk-weave tone part313 respectively 
integrated on the surface thereof. Those medium pieces, 
as diagrammed in Fig. 4, are respectively configured of 
a substrate 301 , an ink accepting layer 302 deployed on 
that substrate 301 , and a glossy layer 303 deployed on 
that ink accepting layer 301 . 

[0045] The substrate 301, ink accepting layer 302, and 
glossy layer 303 used in the composite recording medium 
300 of this embodiment aspect are the same, respective- 
ly, as those used in the second embodiment aspect. 
[0046] The composite recording medium 300 in the 
third embodiment aspect can be fabricated as follows, 
for example. That is, stencil paper made using pulp raw 
material is used for the substrate 301 . On the surface of 
this substrate 301 , a coating liquid prepared by dissolving 
or dispersing the components forming the ink accepting 
layer 301 in water or a suitable solvent is coated on by 
a coating method and dried to form the ink accepting 
layer 301. Next, on the surface of that ink accepting layer 
302, a coating liquid prepared by dissolving or dispersing 
the components forming the glossy layer 303 in water or 
a suitable solvent is coated, dried, and subjected to a 
calender treatment as necessary, to provide the glossy 
layer 303 and obtain recording medium pieces. Four of 
these recording medium pieces are prepared, whereup- 
on, by embossing using the roller used in the first em- 
bodiment aspect described earlier or a film, different sur- 
face properties are imparted thereto, respectively, and 
the four recording medium pieces having differing sur- 
face properties are formed. After that, as diagrammed in 
Fig. 5, the back faces (faces on the opposite side from 
the ink accepting layer 302) of the respective medium 
pieces are integrated using tape 320 that is cellophane 
tape or the like. 

[0047] Next, a fourth embodiment aspect of the com- 
posite recording medium of the present invention is de- 
scribed in detail. Fig. 6 is apian of the fourth embodiment 
aspect of the composite recording medium of the present 
invention. Fig. 7 is a section at the B-B line in Fig. 6. 
[0046] The composite recording medium 400 of this 
embodiment aspect is configured, as diagrammed in Fig. 
7, of a supporting body 1 , an adhesive layer 5 deployed 
on that supporting body 1, and four recording medium 
pieces (hereinafter called merely medium pieces) having 
different surface properties deployed on that adhesive 
layer 5. The medium pieces are each configured of a 
base material 2, a porous ink accepting layer 3 for ab- 
sorbing and fixing the ink, deployed on that base material 
2, and a glossy layer 4 deployed on that ink accepting 
layer 3. 

[0049] The composite recording medium 400 of this 
embodiment aspect, moreover, as diagrammed in Fig. 
6, has a glossy tone part 41 and a silk-weave tone part 
42 integrated and deployed on the surface thereof. These 
two parts 41 and 42 are parts that express the surface 
properties of the glossy layer 4 of each medium piece. 
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[0050] The glossy tone part 41 is made by, for the 
glossy layer 4, forming a smooth surface layer having 
the property of strong light reflectance, while the silk- 
weave tone part 42 is made by, for the glossy layer 4, 

s impartingsilkinesstothesmooth surface layer that made 
the glossy tone part 41 , and thereby forming a layer hav- 
ing the property of low light reflectance. 
[0051] In the composite recording medium 400 in this 
embodiment aspect, the glossy tone part 41 , further, due 

10 to the light reflectance strength or weakness (the level 
of glossiness of the 60-degree mirror surface defined by 
JIS Z8741 , for example), is divided into a recording area 

41 a and a recording area 41 b. The silk-weave tone part 

42 is further divided into a recording area 42a and a re- 
15 cording area 42b by the light reflectance strength or 

weakness. 

[0052] A description is given first here for the medium 
piece A having the recording area 41a. However, be- 
cause the medium pieces have the same configuration 
20 except in that the surface properties of the glossy layer 
thereof differ, the description now given appropriately ap- 
plies to the medium pieces B, C, and D having the other 
recording areas 41 b, 42a, and 42b, except for the points 
of difference. 

25 [0053] For the glossy layer 4, base material 2, and ink 
accepting layer 3 used in the medium piece A having the 
recording area 41 a, the glossy layer 203, base material, 
and ink accepting layer used in the second embodiment 
aspect described earlier are respectively employed in this 
30 embodiment aspect. 

[0054] The medium piece A having the recording area 
41 a is fabricated as follows, for example. That is, stencil 
paper made using pulp raw material is used for the base 
material 2. On the surface of this base material 2 is coated 
35 a coating liquid prepared by dissolving or dispersing the 
components forming that ink accepting layer 3 in water 
or a suitable solvent, using a coating method, and drying 
that to deploy the ink accepting layer 3. Next, on the sur- 
face of that ink accepting layer 3, a coating liquid pre- 
40 pared by dissolving or dispersing the components form- 
ing that glossy layer 4 in water or a suitable solvent is 
coated on, dried, and subjected to a calender treatment, 
as necessary, to provide the glossy layer 4. Thus the 
medium piece A having the recording area 41a is fabri- 
cs cated. 

[0055] In the medium piece B having the recording ar- 
ea 41 b, the light reflectance of the glossy layer 4 is dif- 
ferent than in the medium piece A having the recording 
area 41a. Here, the light reflectance of the glossy layer 

so 4 in this medium piece B may be higher or lower than 
that of the glossy layer 4 in the medium piece A, just so 
long as the light reflectance is different. 
[0056] The glossy layer 4 of the medium piece B is 
formed by selecting, from among the components listed 

55 for forming the glossy layer 4 of the medium piece A, 
components that differ from the components forming the 
glossy layer 4 of that medium piece A. 
[0057] The medium piece C having the recording area 
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42a, meanwhile, is a piece wherein the glossy layer 4 
thereof has a silk-weave tone pattern. This medium piece 
C is formed by imparting an irregular silk-weave pattern 
to the smooth glossy layer 4 having glossiness, fabricat- 
ed in the same way as the medium piece A having the 
recording area 41a, using a roller, for example, wherein 
irregularities have been provided, while applying pres- 
sure. 

[0058] The medium piece D having the recording area 
42b is a piece wherein the glossy layer 4 thereof has a 
silk-weave tone pattern that differs from that of the glossy 
layer 4 of the medium piece C. This medium piece D is 
formed by imparting an irregular silk-weave pattern to 
the smooth glossy layer 4 having glossiness, fabricated 
in the same way as the medium piece A having the re- 
cording area 41a, using a roller, for example, wherein 
irregularities have been provided, while applying pres- 
sure. At this time, the formation of the silk-weave shape 
by the irregular roller is performed by altering the size of 
the lattice pattern on the irregular roller, making the pres- 
sure applied to the medium piece by the irregular roller 
stronger or weaker than when fabricating the medium 
piece C described earlier. The silk-weave pattern ob- 
tained is not particularly limited so long as it differs (in 
terms of the surface properties being different) from the 
silk-weave pattern exhibited by the glossy layer 4 of the 
medium piece C. 

[0059] The composite recording medium 400 in this 
embodiment aspect can be fabricated by applying pre- 
fabricated medium pieces, respectively, at prescribed 
positions on the supporting body 1 using an adhesive. 
When that is done, the medium pieces and the supporting 
body 1 are securely bonded, the medium pieces are se- 
curely bonded to each other, and the thickness of the 
composite recording medium 400 obtained appears to 
be uniform. 

[0060] Forthe supporting body 1 used in the composite 
recording medium 400 in this embodiment aspect, pho- 
tographic print paper or a base material having a resin 
coating layer such as is used in the first embodiment 
aspect described earlier or the like may be used, and 
there is no particular limitation on the material used for 
that supporting body 1 so long as it does not interfere 
with the recording of images. 

[0061] The thickness of the supporting body 1 is de- 
termined appropriately within such range as will not im- 
pair the effectiveness of the present invention. Concern- 
ing the adhesive used in applying the medium pieces on 
the supporting body 1, there is no particular limitation, 
and anything used for sticking pieces of paper to each 
other can be used. 

[0062] The adhesive noted above, after the supporting 
body 1 and the base material 2 side of the mediums noted 
above are laminated together, is dried to form the adhe- 
sive layer 5. The quantity of this adhesive used is just 
enough so that the supporting body 1 and the mediums 
will adhere and not peel away. 

[0063] The composite recording mediums of the 



present invention are used in the following way, for ex- 
ample. That is, when the composite recording medium 
400 of the fourth embodiment aspect is used, as dia- 
grammed in Fig. 1 0, by recording the same image (a star 
5 shape is used as an example in Fig. 1 0) a plural number 
of times, a recording wherein the same image is recorded 
a plurality of times is obtained. After that, the surface 
property is selected wherein is formed an ink image hav- 
ing the desired surface property, from that recording, and 
10 the ink image is recorded on a recording medium the 
entire surface of which has the same surface property 
as that selected surface property. In this manner, images 
having the desired image quality and recordings contain- 
ing those images can be obtained most effectively. Need- 
's less to say, furthermore, the images obtained here are 
vivid, high-resolution images. 

[0064] Next, a detailed description of a fifth embodi- 
ment aspect of the composite recording medium of the 
present invention is given. Fig. 1 2 is a section represent- 
ee ing the fifth embodiment aspect of the composite record- 
ing medium of the present invention. Fig. 1 3 is a plan as 
viewed from the peel-away base material side of the com- 
posite recording medium diagrammed in Fig. 12. 
[0065] The composite recording medium 600 in this 
25 embodiment aspect is a pressure sensitive adhesive seal 
for ink jet recording configured of a print base material 
601 whereon is formed an ink accepting layer, a pressure 
sensitive adhesive layer 602, and a peel-away base ma- 
terial 603, wherein two or more types of parts having 
30 differing surface properties are integrated. In this embod- 
iment aspect, the two or more types of parts having dif- 
fering surface properties appear on the surface of the ink 
accepting layer in the print base material 601 . The mor- 
phology thereof is not particularly limited. Such as are 
35 seen in the embodiment aspects described earlier can 
be employed as appropriate. 

[0066] In using the composite recording medium 600 
in this embodiment aspect, text or images are formed by 
printing on the surface of the print base material with an 

40 inkjet printing apparatus (printer), the peel-away paper 
is then peeled away, and the adhesive surface is applied 
to the item on which the application is to be made. When 
used as a label or seal, moreover, a print base material 
half cut line 604 is made beforehand in a prescribed 

*5 shape on the print base material 601 , and this portion is 
peeled away from the peel-away paper for use. The print 
base material half cut line 604 is such that a cut is made 
only in the pressure sensitive adhesive layer 602 and 
print base material 601 of the pressure sensitive adhe- 

50 sive paper, and the peel-away paper 603 is not cut. With 
this method, only the shape of the label or seal is peeled 
away and used. 

[0067] The composite recording medium 600 (pres- 
sure sensitive adhesive seals) of this embodiment aspect 
55 can be easily and accurately applied at prescribed posi- 
tions, without wrinkles developing, by preferably being 
used in small seal applications such as home video tape 
seals, business card size seals, CD-R seals, postcard 
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size seals, and sets of multiple seals measuring 1 to 2 
cm x 1 to 2 cm. 

[0068] In the composite recording medium of the fifth 
embodiment aspect, furthermore, for the reasons given 
below, it is preferable that the print base material 601 
have easy removal means (half cut line 605 having a 
thickness less than that of the peel-away base material, 
or non-continuous half cut lines 605, for example) for 
multiple seals, and that the configuration be made such 
that the easy removal means are formed at positions cor- 
responding to the outer peripheral vicinity of those seals 
(cf. Japanese Patent Application Laid-Open No. 
H1 1 -7246/1 999). That is, by effecting such a configura- 
tion, it becomes possible to easily and accurately apply 
the seals at prescribed positions, without wrinkles devel- 
oping, (1 ) in cases where seals of the same size as gov- 
ernment-printed postcards are to be accurately affixed 
to government-printed postcards, (2) in cases where 
comparatively large pressure sensitive adhesive seals 
are used, as large as or larger than postcards, and the 
application position is not prescribed, (3) in cases where 
the thickness of the seal (print base material) is on the 
thin side, and (4) in cases affected by static electricity or 
where the material is a thin plastic sheet. 
[0069] In the composite recording medium in this fifth 
embodiment aspect, for the print base material 601 wher- 
eon the ink accepting layer 602 is formed, there is no 
particular limitation, and the various print base materials 
used in the embodiment aspects described earlier can 
be used, for example. For the pressure sensitive adhe- 
sive layer 603 and the peel-away base material 604, also, 
that which is used in ordinary adhesive seals can be used 
without any particular limitation applying. If an image is 
formed on such a composite recording medium 600 as 
in this fifth embodiment aspect, it can be used as a pho- 
tographic seal wherein the same image having multiple 
types of surface properties is formed. It is possible, for 
example, to use this as a seal whereon is formed an 
image like a photograph such as that diagrammed in Fig. 
13. 

[0070] Thus the composite recording mediums of the 
present invention are preferably used as trial recording 
mediums for recording ink images of desired image qual- 
ity. Also, by providing a recording medium set containing 
pluralities of the composite recording mediums of the 
present invention and recording mediums wherein the 
overall surface exhibits a surface property that is the 
same as one surface property of the plurality of surface 
properties exhibited by that composite recording medi- 
um, respectively, so that those recording mediums con- 
tain all of the types of that plurality of surface properties, 
ink images having desired image quality can be obtained 
most effectively and enhanced utility is also realized. 
[0071] The composite recording mediums of the 
present invention are preferably used as mediums for ink 
jet recording. The composite recording mediums of the 
present invention, in addition, can be used as mediums 
for bubble jet recording, mediums for recording by a writ- 



ing instrument such as a pen, and as mediums for re- 
cording by various other types of printing schemes that 
use liquid ink. Moreover, the composite recording medi- 
ums of the present invention can be used as recording 

5 mediums whereon toner is heated and fixed in an elec- 
tronic photographic recording scheme such as is used in 
a copier or printer, or as recording mediums used for 
labels provided with an adhesive layer. 
[0072] In the foregoing, the composite recording me- 

10 diums of the present invention have been described in 
terms of preferred embodiment aspects thereof, but the 
present invention is not limited to or by those embodiment 
aspects, and suitable modifications of the present inven- 
tion can be implemented within the range of the gist of 

15 the present invention. 

[0073] Specifically, in the first embodiment aspect, in 
place of the ink accepting layer 1 03, it is possible to use 
a layer provided with a gap containing organic particles 
to which are bonded an organic cationic polymer (cf . Jap- 

20 anese Patent Application Laid-Open No. H11- 
58942/1 999), or a layer obtained by using inorganic par- 
ticles, a water soluble resin, and a prescribed cross linking 
agent, crosslinking that water soluble resin while a con- 
stant drying rate is indicated, and effecting hardening (cf. 

25 Japanese Patent Application Laid-Open No. H11- 
1 1 5308/1 999), etc. It is also possible to change to a layer 
for accepting ink described in Japanese Patent Applica- 
tion Laid-Open Nos. H1 0-81 064/1 998, No. H10- 
119423/1998, H1 0-1 1 9424/1998, H1 0-1 75365/1 998, 

30 H1 0-1 93776/1 998, H 10-203006/1 998, H1 0-21 7601/ 
1998, H1 1-20300/1999, H1 1-20306/1999, Japanese 
Patent Application Laid-Open No. H 7-276 789/ 1995, or 
Japanese Patent Application Laid-Open No. 
H8-1 74992/1 997, etc. 

35 [0074] Or, in the second embodiment aspect, instead 
of imparting surface properties using a film, surface prop- 
erties can be imparted using a roller. There are methods, 
for example, wherewith surface properties are imparted 
by passing the recording medium between a metal roller 

^0 and a nip roller. 

[0075] In the second embodiment aspect, moreover, 
the recording medium may have no glossy layer de- 
ployed, so that the ink accepting layer is the outermost 
layer, in which case the ink accepting layer, instead of 

45 the glossy layer, will become the layer having two or mo re 
kinds of parts exhibiting different surface properties. 
[0076] Also, in the composite recording medium of the 
fourth embodiment aspect, the recording area having the 
glossy tone part and the silk-weave tone part, respec- 

50 tively, can be made one division only, or three or more 
divisions, or, alternatively, the number of recording areas 
in both parts can be made different and not only the same. 
[0077] Furthermore, as to examples of the silk-weave 
tone patterns, instead of a lattice-form irregular silk- 

55 weave pattern like that diagrammed in Fig. 6, aflat-weave 
irregular silk- weave pattern or circular irregular silk- 
weave pattern can be used. 

[0078] In the third and fourth embodiment aspects, 
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moreover, composite recording mediums are indicated 
wherein four parts having different surface properties are 
integrated, but the number of these parts is not limited, 
and that number may be two or three, or five or more. 
Nor is there any particular limitation on the position or 
size of the parts. 

[0079] In other respects, so long as two or more types 
of parts having different surface properties are integrat- 
ed, the configuration otherwise can be modified as ap- 
propriate. Also, in terms of another method of manufac- 
turing the composite recording medium of the present 
invention, the composite recording medium can be fab- 
ricated by simultaneously using multiple rollers to impart 
two or more types of surface properties to manufacturing 
raw material of large width, and then cutting out each 
recording medium separately. For the multiple rollers, 
three connected rollers can be used, for example, as di- 
agrammed in Fig. 8. In Fig. 9 is diagrammed a condition 
wherein the three rollers diagrammed in Fig. 8 have been 
used simultaneously to impart two or more types of sur- 
face properties, respectively, to the manufacturing raw 
material. 

[0080] The recording medium set of the present inven- 
tion comprises two or more types of recording medium 
having differing surface properties. The recording medi- 
um set of the present invention may be especially suitably 
used as a trial recording medium set. A preferred em- 
bodiment aspect of the recording medium set 500 of the 
present invention, as diagrammed in Fig. 1 1 , is a set of 
a plural number of recording mediums 501 wherein each 
medium, respectively, exhibits different surface proper- 
ties. 

[0081 ] In the recording medium set 500 in this embod- 
iment aspect, the greater the number of mediums the 
better because the greater the number of types of image 
quality images can then be obtained, and the more will 
be manifested the effectiveness thereof, particularly in 
cases where used as a trial recording medium set. There 
is also no problem whatever if recording mediums exhib- 
iting mutually identical surface properties are contained 
in the recording medium set of this embodiment aspect. 
[0082] A description is given next of procedures for 
printing text or images and the like using the composite 
recording mediums described in the foregoing. One ex- 
ample of a composite recording medium wherein two or 
more types of parts having differing surface properties 
are integrated is diagrammed in Fig. 15. The composite 
recording medium 700 diagrammed in Fig. 15 is config- 
ured by a glossy tone part 71 and a silk-weave tone part 
72. The glossy tone part 71, for example, can be used 
as an image printing area and the silk-weave tone part 
72 can be used as a text printing area. Thus, when there 
are a part where one wishes to print images and a part 
where one wishes to print text on one sheet of recording 
paper, if the composite recording medium of the present 
invention is used, recording paper can be provided 
wherewith the printing application in each printing area 
is conformed with. 
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[0083] Fig. 16 is a block diagram of the configuration 
of a print processing apparatus (dot recording apparatus) 
of the present invention. The print processing apparatus 
is configured such that it comprises a scanner 1 0, a com- 

s puter terminal 20, and a color printer 30. The computer 
terminal 20 comprises a color display 40. The scanner 
1 0 reads color image data from original color copy, and 
sends primary color image data consisting of the three 
colors R (red), G (green), and B (blue) to the computer 

10 terminal 20. 

[0084] In the computer terminal 20, an application pro- 
gram 21, video driver 22, and printer driver 23 run under 
an operating system. The print driver 23 takes image 
data from the application program 21 and performs image 

*5 processing to convert those data into signals that are 
printable by a color printer 30, that is, into binary-con- 
verted signals Y (yellow), M (magenta), C (cyan), and K 
(black). A color display 40 displays images indicating how 
that image processing is proceeding based on instruc- 

20 tions from the video driver 22. The video driver 22 also 
controls operating screens for the application program 
21. 

[0085] The printer driver 23 comprises a rasterizer 24, 
co lor correction module 25, halftone module 2 6, and color 

25 correction table 27. The rasterizer 24 converts the image 
data handled by the application program 21 to color in- 
formation in dot units. The color correction module 25 
references the color correction table 27, subjects the im- 
age data (RGB 256 tone data) converted to dot units to 

30 color correction according to the characteristics of the 
colors produced by the color printer 30, converting those 
data to YMCK image data. The color correction table 27 
is read by the printer driver 23 from the color printer 30 
when the computer terminal 20 is started up. 

35 [0086] Because parts having different surface proper- 
ties are intermingled in the composite recording medium, 
matched to the print application for each printing area, 
the color correction table is different for each printing ar- 
ea. For that reason, a co lor correction table (look-up table 

40 = LUT) is stored for each of the printing areas, respec- 
tively, configuring the composite recording medium, in 
the color printer 30, as diagrammed in Fig. 25. 
[0087] Fig. 25 also represents a recording mode table 
wherein are registered color correspond tables and re- 

45 cording modes for various types of composite recording 
medium. For example, a type 1 composite recording me- 
dium comprises two types of printing areas, namely a 
glossy tone part and a silk-weave tone part, for each of 
which are registered, respectively, a color correction ta- 

50 ble, range (coordinate data representing printing area 
positions on the composite recording medium), number 
of nozzles used N, and secondary scan feed amount L, 
etc. The number of nozzles used N and the secondary 
scan feed amount L are recording mode parameters used 

55 when printing images or text in the respective printing 
areas. 

[0088] Furthermore, as will be described subsequent- 
ly, the recording mode parameters, in addition to the 
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number of nozzles used N and the secondary scan feed 
amount L, also include such parameters as nozzie pitch 
k and number of scan repetitions s, but these are not 
described further in the interest of expedience. 
[0089] Similarly, a type 2 composite recording medium s 
is configured of three types of printing area, namely a 
glossy tone part, a semiglossy tone part, andasilk-weave 
tone part. The glossy tone part can be used as a printing 
area for images of high image quality, the semiglossy 
tone part as a printing area for images of low image qual- 10 
ity, and the silk-weave tone part as a text printing area, 
for example. For these printing areas are registered res- 
olution levels, color correction tables, ranges, number of 
nozzles used N, and secondary scan feed amount L, etc. 
[0090] When the user inputs a type for the composite 15 
recording medium 700 following directions displayed on 
the screen of the color display 40, the color correction 
module 25 references the corresponding look-up table 
from the color correction table 27 and performs color cor- 
rection. In this example, the type of the composite re- 20 
cording medium 700 is type 1 , wherefore the user oper- 
ates the computer terminal 20 to indicate that the type is 
type 1. When that is done, the color correction module 
25 determines the positions of the glossy tone part and 
silk-weave tone part from the coordinate data for each 25 
printing area registered in the recording mode table, per- 
forms color correction for the glossy tone part referencing 
LUT1, and performs color correction for the silk-weave 
tone part referencing LUT2. 

[0091] The halftone module 26 performs halftone 30 
processing that expresses density in some area by the 
presence or absence of ink in dot units from image data 
after they have been color corrected. For the halftone 
processing there are dithering and error dispersion, etc. 
The printer driver 23 sends the YMCK binary-converted 35 
image data to the color printer 30. Also included in those 
image data are text data that are binary-converted by the 
absence or presence of dots. The color printer 30 prints 
the prescribed text and images, etc., on the composite 
recording medium 700 on the basis of the image data *o 
supplied from the printer driver 23. 
[0092] In the foregoing description, the case is consid- 
ered where color image data are input from the scanner 
1 0, but color image data may also be input from a digital 
still camera or video camera, etc. 
[0093] Furthermore, the above explanation indicates 
the example in which printer driver 23 operating on com- 
puterterminal 20 converts via application program 21 the 
color image data of RGC fetched from scanner 10 to a 
printable image data, in short, a multivalued image data 50 
of YMCK at color printer 30, and supplies the multivalued 
image data to color printer 30. 

[0094] However it is possible to embed a function 
which corresponds to printer driver 23 in color printer 30 
so that the color image data fetched from scanner 1 0 is ss 
provided with the preferable image processings in the 
color printer 30 such as color conversion, color amend- 
ment, and halftone processing, etc., and the multivalued 
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image data of YMCK is gained. In short, the image 
processing in color printer 30 can be performed by soft- 
ware but it is also can be performed by providing an ex- 
clusive hardware. 

[0095] Fig. 17 is a simplified configuration al diagram 
of a printer engine unit in the color printer 30. In Fig. 1 7, 
the color printer 30 comprises a mechanism for convey- 
ing the composite recording medium 700 by a paper feed 
motor 51, a mechanism for causing a carriage 60 to move 
back and forth in the direction of the shaft of a platen 52 
by a carriage motor 53, a mechanism for driving a print 
head 63 mounted on the carriage 60 and controlling ink 
ejection and dot recording, and a control circuit 81 for 
controlling the operations of the paper feed motor 51, 
carriage motor 53, and print head 63. 
[0096] Comprised in the mechanism that causes the 
carriage 60 to move back and forth are a sliding shaft 55, 
suspended parallel to the platen 52, that holds the car- 
riage 60 so that it can slide, a pulley 54 that holds an 
endless drive belt 56 in tension between itself and the 
carriage motor 53, and a position detection sensor 57 for 
detecting the position of the print head 63. The print head 

63 position information is sent to the control circuit 81. 
The control circuit 81 comprises a non-volatile memory 
82 that stores the recording mode table described earlier, 
and controls the operations of the print head 63, paper 
feed motor 51, and carriage motor 53 while referencing 
that recording mode table. (A more detailed description 
is given further below.) 

[0097] The recording mode table is read out from the 
non-volatile memory 82 by the printer driver 23 when the 
computer terminal 20 is started up. Some of the data in 
the recording mode table are used as the color correction 
table 27 in the color correction processing for the image 
data read in from the scanner 1 0. An operating panel 83 
is connected to the control circuit 81 . 
[0098] For the no n -volatile memory 82, a rewritable 
non-volatile memory such, for example, as an EEPROM 
(electronically erasable and programmable read only 
memory) or UV-EPROM (ultraviolet erasable program- 
mable read only memory) can be used. 
[0099] The carriage 60 is capable of having mounted 
therein a black ink cartridge 61 and a color ink cartridge 
62 containing ink of the three colors cyan, magenta, and 
yellow. To the print head 63 in the lower part of the car- 
riage 60 are attached a total of four ink ejecting heads 

64 to 67, and in the bottom of the carriage 60 are erected 
induction lines for inducting ink from ink tanks to these 
heads forthe several colors. When the black ink cartridge 
61 and the color ink cartridge 62 are mounted in the car- 
riage from the top, the induction lines are inserted into 
connection holes provided in the cartridges, making it 
possible for ink to be supplied from the ink cartridges to 
the ink ejecting heads 64 to 67. 

[0100] The ink ejection mechanism in the ink ejection 
head 64 is next described. As diagrammed in Fig. 18, 
when the ink cartridge 61 is mounted at the induction 
hole 66, ink inside the ink cartridge 61 is sucked out 
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through the induction line 66, by means of capillary ac- 
tion, and delivered to the ink ejection head 64 of the print 
head 63 deployed in the lower part of the carriage 60. As 
diagrammed in Fig. 19, a plural number of nozzles 90 is 
provided in the ink ejection head 64, and a piezoelectric s 
element 80 that is one type of electrostriction element is 
deployed for each nozzle 90. 

[01 01 ] Fig. 20 and Fig. 21 are sections of the ink ejec- 
tion head 64. The piezoelectric element 80 is an electro- 
mechanical conversion element, wherein a crystal struc- 10 
ture is distorted by the application of a voltage, that con- 
verts electrical energy to mechanical energy. Fig. 20 rep- 
resents a condition wherein no voltage is being applied 
across the electrodes provided at both ends of the pie- 
zoelectric element 80. When a voltage is applied across 15 
these electrodes, as diagrammed in Fig. 21, the piezoe- 
lectric element 80 expands for the time that the voltage 
is applied, causing one side wall of a pressurized cham- 
ber (cavity) 68 to be deformed. As a result, the volume 
of the pressurized chamber 68 contracts in response to 20 
the expansion of the piezoelectric element 80, whereup- 
on ink corresponding in volume to the amount of that 
contraction becomes an ink droplet 69 which is ejected 
at high speed from the tip of the nozzle 90. Dot recording 
is performed by this ink droplet 69 impacting the com- 25 
posite recording medium 700 that is conveyed by the 
platen 52. The description given here relates to the con- 
figuration of the ink ejection head 64, but the ink ejection 
heads 65 to 67 have the same configuration. 
[01 02] The color printer 30 having the hardware con- 30 
figuration described in the foregoing, while turning the 
platen 52 by the paper feed motor 51 to convey the com- 
posite recording medium 700, causes the carriage 60 to 
move back and forth by the carriage motor 53, simulta- 
neously drives the ink ejection heads 64 to 67 provided 35 
in the print head 63 to eject the ink of each color, and 
forms text and images, etc., in multiple colors, on the 
composite recording medium 700. 
[0103] Fig. 22 is an explanatory diagram representing 
an array of ink jet nozzles in the ink ejection heads 64 to *Q 
67. In the ink ejection head 64 is deployed a nozzle array 
for ejecting black ink. In the ink ejection heads 65 to 67 
are deployed nozzle arrays for ejecting, respectively, cy- 
an, magenta, and yellow ink. The positions of these four 
nozzle array groups are mutually coincidental in the sec- 45 
ondary scanning direction. The four nozzle array groups 
each comprise a plural number of nozzles 90 arranged 
in a staggered formation with a constant nozzle pitch k 
in the secondary scanning direction. 

[01 04] Fig. 23 represents an array of a plurality of dots so 
formed by one nozzle array. In this embodiment, irre- 
spective of whether the ink nozzles are arrayed in a stag- 
gered formation or in a straight line, drive signals are 
supplied to the piezoelectric elements 80 in the nozzles 
so that the plural number of dots recorded by one nozzle 55 
array line up in roughly a straight line in the secondary 
scanning direction. As diagrammed in Fig. 22, for exam- 
ple, in the case where the nozzle array is arrayed in a 



staggered formation, the case is considered where dots 
are recorded as the ink ejection head 61 is scanned in 
the rightward direction, inthefigure. Atthis time, the lead- 
ing nozzle groups 91 and 93 are sent a drive signal at a 
timing that is faster by d/v (seconds) than the timing 
wherewith the drive signal is sent to the following nozzle 
groups 92 and 94. Here, d (in inches) is the pitch between 
two nozzle groups in the ink ejection head 61 , while v (in 
inches/second) is the scanning speed of the ink ejection 
head 61. 

[0105] Thus, by regulating the timing of the drive sig- 
nals sent to the nozzle groups, a plurality of dots recorded 
by one nozzle array is arrayed in a straight line along the 
secondary scanning direction. Furthermore, as will be 
described later, the multiple nozzles provided in the ink 
ejection heads 64 to 67 are not limited to being always 
all used. Depending on the recording mode, there are 
also cases where only a portion thereof is used. 
[01 06] Fig. 24 is a functional block diagram for a con- 
figuration relating to drive control corresponding to a re- 
cording mode. In Fig. 24 are indicated a recording mode 
setting unit 31 , recording mode table 32, raster data stor- 
age unit 33, drive unit controller 34, primary scan drive 
unit 35, secondary scan drive unit 36, print head drive 
unit 37, print head 63, and composite recording medium 
700. The recording mode table 32 is the recording mode 
table diagrammed in Fig. 25, which is stored in the non- 
volatile memory 82. In this same table are registered the 
recording mode parameters and color correction tables 
for each of the printing areas configuring the composite 
recording medium, etc. 

[01 07] The recording mode setting unit 31 , raster data 
storage unit 33, and drive unit controller 34 are imple- 
mented by circuitry inside the control circuit 81 . The pri- 
mary scan drive unit 35 is implemented by the carriage 
60 feed mechanism that includes the carriage motor 53, 
while the secondary scan drive unit 36 is implemented 
by the recording medium 700 feed mechanism that in- 
cludes the paperfeed motor 51 . And the print head drive 
unit 37 is implemented by a circuit that includes the pie- 
zoelectric elements 80 for the nozzles 90. 
[01 08] In the header part of the image data sent from 
the computer terminal 20 to the recording mode setting 
unit 31 is written information indicating the type (type 1 
in this example) of the composite recording medium 700. 
The recording mode setting unit 3 1 distinguishes the type 
of the composite recording medium 700 from the image 
data header, and fetches the corresponding recording 
mode parameters from the recording mode table 32. As 
described earlier, the recording mode parameters in- 
clude such parameters as are required for dot recording, 
such as the ranges of the print areas, the number of noz- 
zles used N, and the secondary scan feed amount L. 
[0109] As diagrammed in Fig. 25, for example, the 
number of nozzles used is N1 and the secondary scan 
feed amount is L1 for the glossy tone part configuring the 
composite recording medium 700, and the number of 
nozzles used is N2 and the secondary scan feed amount 



11 



EP 1 946 937 A1 



22 



21 

is L2 for the silk-weave tone part. The recording mode 
parameters such as the number of nozzles used N and 
the secondary scan feed amount L differ for each printing 
area. Therefore the recording mode setting unit 31, 
based on the print head 63 position information sent from 
the position detection sensor 57, determines whether the 
printing area that will be the object of dot recording in the 
next primary scan is a glossy tone part or a silk-weave 
tone part. 

[01 10] When it is determined that the printing area to 
be the object of dot recording is a glossy tone part, the 
recording mode setting unit 31 sends the number of noz- 
zles used N1 and secondary scan feed amount L1 as 
recording mode parameters to the raster data storage 
unit 33 and the drive unit controller 34. When, on the 
other hand, it is determined that the printing area that is 
to be the object of dot recording is a silk-weave tone part, 
the recording mode setting unit 31 sends the number of 
nozzles used N2 and the secondary scan feed amount 
L2 as recording mode parameters to the raster data stor- 
age unit 33 and the drive unit controller 34. The sending 
of these recording mode parameters is done prior to the 
previous scan. 

[0111] The raster data storage unit 33, based on the 
recording mode parameters sent from the recording 
mode setting unit 31 , stores image data in a buffer mem- 
ory (not shown). Meanwhile, the drive unit controller 34, 
in response to the recording mode parameters sent from 
the recording mode setting unit 31 , controls the primary 
scan drive unit 35, secondary scan drive unit 36, and 
print head drive unit 37. 

[01 1 2] Fig. 26 is an explanatory diagram forthe record- 
ing mode parameters. In Fig. 26, one example of sec- 
ondary scan feed in the case where four nozzles are used 
is represented in order to simplify the explanation. In Fig. 
26, moreover, the solid line circles containing numerals 
indicate the positions in the secondary scanning direction 
of the four nozzles 90 after each secondary scan feed. 
The numerals 0 to 3 inside the circles are nozzle num- 
bers. The four nozzle positions are fed in the secondary 
scan direction every time one primary scan ends. In ac- 
tuality, however, the feed in the secondary scanning di- 
rection is implemented by conveying the composite re- 
cording medium 700 with the paper feed motor 51 . As 
indicated at the left edge in Fig. 26, in this example, the 
secondary scan feed amount L is the constant value of 
2 dots. Accordingly, the positions of the four nozzles 90 
shift by 2 dots at a time in the secondary scanning direc- 
tion every time the secondary scan is effected. In the 
example diagrammed here, moreover, the nozzle pitch 
k is 3 dots, and the number of nozzles used N is 4. 
[0113] The number of nozzles used, furthermore, is 
the number of nozzles actually used of the plurality of 
nozzles mounted. The number of scan repetitions s 
means that dots are recorded intermittently every s-1 
dots in one primary scan. Accordingly, the number of 
scan repetitions s is also equal to the number of nozzles 
used for recording all the dots on one raster. 



[01 14] In Fig. 27 are diagrammed recording mode pa- 
rameters wherein the secondary scan feed amount L for 
each secondary scan feed, the cumulative value of the 
secondary scan feed amount EL, and an offset F are 
5 noted for a case where the nozzle pitch k = 3, the number 
of nozzles used N = 4, the number of scan repetitions s 
= 2, and the effective number of nozzles Neff = 2. Here, 
the offset F is a value that, having arbitrarily established 
the periodic position of the first nozzle where a secondary 

10 scan feed is not effected (a position recurring every 4 
dots in Fig. 26) as a reference position at offset 0, indi- 
cates by how many dots the position of the nozzle after 
a secondary scan feed is removed from that reference 
position in the secondary scanning direction. 

15 [0115] As diagrammed in Fig. 26, for example, by one 
secondary scan feed, the nozzle positions move by pre- 
cisely the amount of the secondary scan feed (i.e. by 2 
dots). Meanwhile, however, the nozzle pitch is 3 dots. 
Accordingly, the nozzle offset F after the first secondary 

20 scan feed is 2. Similarly, the nozzle position after the 
second secondary scan feed will have moved EL = 4 dots 
from the initial position, and the offset F therefor will be 
1 . The nozzle position after the third secondary scan feed 
will have moved EL = 6 dots from the initial position, and 

25 the offset F therefor will be 0. The nozzle offset F is re- 
turned to 0 by the third secondary scan feed, wherefore, 
taking three secondary scan feeds as one small cycle, 
by repeating that small cycle, all of the dots on the raster 
in the effective recording range can be recorded. 

30 [0116] By means of the configuration described in the 
foregoing, by setting the values of the recording mode 
parameters to values suitable for high image quality print- 
ing for the glossy tone part, making the value of the 
number of nozzles used N large and the value of the 

35 secondary scan feed amount L small, for example, the 
printing speed will decline but high-definition printing is 
made possible. On the other hand, by setting the values 
of the recording mode parameters to values suitable to 
high-speed printing forthe silk-weave tone part, making 

40 the value of the number of nozzles used low and the 
value of the secondary scan feed amount L large, for 
example, image quality will decline but high-speed print- 
ing is made possible. Thus, when there are multiple print- 
ing areas having different print applications on one com- 

45 posite recording medium, by setting recording mode pa- 
rameters suitable to the print application in each printing 
area, printing with high image quality is made possible 
without dramatically lowering the printing speed of the 
overall printing process. 

50 [0117] The description given in the foregoing is forthe 
printing processing of a composite recording medium 
wherein, in terms of printing area, two or more types of 
parts having different surface properties are integrated. 
In addition thereto, however, a composite recording me- 

55 dium wherein, in terms of printing area, two or more types 
of parts exhibiting different glossiness and/or different 
smoothness are integrated may be used. The two or more 
types of parts, moreover, may be two or more types of 
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parts selected from a group made up of glossy tone parts, 
semiglossy tone parts, matte tone parts, and silk-weave 
tone parts. Of those two or more types of parts, further- 
more, one or more of those parts may have multiple re- 
cording areas distinguished by the strength or weakness 5 
of the light reflectance exhibited thereby. 
[0118] In other words, for two or more types of parts 
having different glossiness and/or different smoothness, 
respectively, it is possible to set color correction tables 
and recording mode parameters suitable to that printing 10 
application, and for multiple recording areas distin- 
guished by the strength or weakness of the light reflect- 
ance exhibited thereby, respectively, it is possible to set 
color correction tables and recording mode parameters 
suitable to that printing application. is 
[0119] Also, the composite recording medium used in 
the dot recording processing in the present invention may 
have an ink accepting layer. Or the composite recording 
medium may be one comprising a base material, a resin 
coating layer made up of two or more types of parts hav- 20 
ing different face properties, and an ink accepting layer 
deployed with that resin coating layer intervening. Or the 
composite recording medium may be one comprising a 
base material, an ink accepting layer deployed on that 
base material, and two or more types of parts having 25 
different surface properties deployed on that ink accept- 
ing layer. Or the composite recording medium may be 
one comprising a printing base material whereon is 
formed an ink accepting layer made up of two or more 
types of parts having different surface properties, and a 30 
pressure sensitive adhesive layer and peel-away base 
material deployed on the face on the opposite side from 
the ink accepting layer in that printing base material. 
[0120] Specific examples of the composite recording 
medium used in the present invention include machine 35 
glazed paper, greeting cards (post cards) and the like in 
which two or more types of parts having different surface 
properties are integrated. 

[0121] The present invention can also be applied to 
printing that represents multiple gradations by represent- *o 
ing one pixel with a plurality of dots. It can also be applied 
in a drum scan printer. With a drum scan printer, however, 
the direction in which the drum turns will be the primary 
scanning direction, and the direction in which the carriage 
travels will be the secondary scanning direction. The *s 
present invention can be applied not only to ink jet print- 
ers, but more generally in dot recording apparatuses that 
make recordings on the surface of a composite recording 
medium using recording heads having plural dot record- 
ing element arrays. 50 
[0122] In the configuration described in the foregoing, 
some of the functions implemented in hardware may be 
implemented instead in software, and, conversely, some 
of the functions implemented by software may be imple- 
mented instead in hardware. For example, the functions 55 
implemented with the control circuit 81 of the color printer 
30 may be configured so that they are performed by the 
computer terminal 20. In that case, programs such as 
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the printer driver 23 will implement functions equivalent 
to those implemented by the control circuit 81 . 
[0123] Based on the present invention, composite re- 
cording mediums are provided wherewith it is possible 
most effectively to obtain recorded images having the 
desired image quality. Based on the present invention, 
moreover, composite recording mediums are provided 
that afford outstanding productivity in that images having 
multiple image qualities can be obtained at one time. 
Based on the present invention, furthermore, a recording 
method and manufacturing method forcomposite record- 
ing mediums wherewith recorded images having the de- 
sired image quality are obtained most effectively are pro- 
vided. 

[0124] Also, based on the present invention, record- 
ings having recorded images exhibiting the desired im- 
age quality are provided. Based on the present invention, 
moreover, a recording medium set is provided wherewith 
recorded images can most effectively be obtained which 
exhibit the desired image quality. 
[01 25] Also, based on the present invention, color cor- 
rection processing and dot recording processing can be 
implemented that are suitable, respectively, to two or 
more types of parts configuring a composite recording 
medium, wherefore high-image-quality dot recording 
processing can be effected without dramatically lowering 
the dot recording processing speed in the composite re- 
cording medium overall. 



Claims 

1 . A composite recording medium (200) comprising: 

a base material (201); 

an ink accepting layer (202) deployed on said 
base material (201); and 
a glossy layer (203) deployed on said ink ac- 
cepting layer (202), 

characterized in that 

the glossy layer (203) has on one surface thereof 
two or more parts exhibiting different glossiness 
and/or smoothness. 

2. The composite recording medium according to claim 

1 , wherein said two or more parts are two or more 
parts selected from a group consisting of glossy tone 
parts, semiglossy tone parts, matte tone parts, and 
silk-weave tone parts. 

3. The composite recording medium according to claim 

2, wherein, of said two or more parts, one or more 
parts has a plurality of recording areas distinguished 
by strength or weakness of light reflectance exhibited 
thereby. 

4. The composite recording medium according to 
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claims 1 , wherein said composite recording medium 
(100, 200, 600) is an ink jet recording medium. 

The composite recording medium according to 
claims 1 , wherein said composite recording medium s 
(100, 200, 600) is a trial recording medium for re- 
cording ink images of desired image quality. 

Acomposite recording medium manufacturing meth- 
od wherein: 10 

an ink accepting layer (202) is formed on a base 
material (201); and 

a glossy layer (203) is then formed on said ink 
accepting layer (202); is 

characterized in that 

two or more types of glossiness and/or smoothness 
are then imparted to said glossy layer (203) by using 
film. 20 
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